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po+er avdll.able Jnly from Ilr.;e ndlnfrdln~s t-o
d~Cdd~S dLjO. 4(s I?dve SOft#dre tOO!S dnd s)stems ?J
fdcilitdte the du:horlnq process, ~fidb!lng tne
development of much more soph!s:!cdted sjs:ems in
less time dfld by less hIgtIly trdinea personndl. ke
tldve the capability of storing IIdsslie dmo”n[s of
informdtlon which is wery rapidly retr]e,~ih!~ tiith
d perSOt7dl ~dIPllbter frOM StOr3CJe ‘Wdld SUCh ds CD
ROM. He Cdn see and ~d4r redll~tic probl,~m so!~!rq
scendfios and tnen ~ork ~itn Chem In In cduc~:lo~dl
c.)ntext ild interactive ildeodlsc dnd fllJI!al

dUdiO. ~il~tl Qtidli:y CO!5r qI”3DfllCS dPcj Jnl’Pdf~ln
dre dble to pro~l~e :h~ flclel icy Jf JC?JJ1 ,11.1,)

when video IS not 0bt31nd Dle or cost ,~f$LIC:I,d.

Englfi?erlng rr~ulreS d <ystemdtlc dpprO#Ch to

tc%ljn, cdnstructlon, dnd proJect Tardqement. In
!he field of engineering, design is bdsi?d upon
Jro,pn theories from tihich the systematic dpprodch

IS ~!erl~ed. Bf?Cduse of the ]arqe numb?r of ‘iari-
151es ‘o cnoose frcm dnd the ldrge number of 2ecl-
sl:n ~olnfs, d systems approdch is nPcess,+ry.
:,,:,,’,,.:b,,,!t,$s , the Pnglneer who exclusively follo~s

! $If!?ms J2!Jradch does not usudlly SJCCCOU, P7e
;?r?d,c: of 51s Pnglneerinq skills mdy bl, strbc-
●4r.311y 5ound, but it may be aesthetically
:lspie,lslnq ‘J the humdfl eye.

lne syst~ms dpprodch is not new to the field
;r :nstrurtlun, . but the theoret!c b~sis for CBT
,\,ij S1lM Jncil fdir]y recently.’ rhll n~mb:r of
j, ,,jl&s :Pdt Edve been perfcrmed In !.512 +rcd 3F
.l)II:J~~rs in !~s!ructiof( is nu~ ?ldssi;e, c.Jmlj~r~Lj

‘5 ,Tven ,] ,;ticdde I ;0. Therefore, the Otssis for tns
>,~t.lmdtic dpprOd\h is now more sound, endbl!ng us
‘o tdkp t.nm hold :!CP towdrds dn e?qincerinq of
trdlnlng, nlthou,;~ CRT fjesiqn itself i5 not y~t a
$clcnce, It does h~{e dn evolvinq 7@thOdO10qlCdl
bdse from #hich une cdn work systematically, rhe
flel~ of jrchltpcture IS not d $Ct?nce ~ith~r, yet
it ts a ;ith! component to clqtnoerlny Drojec!s.
E.+rly tBr tids dlthor d!rect conversion )f ]n ~xI$?-
lnq r),,rse onto th~ computer or ran ,irt f~jrm, !IC,’J
CBT CJI he, I!ke i~nglneerlnq, LIdSVC ,,n J ICIII,l
fr)bndd~ldn dnd yet JISO Iowe “~om for cr~d’!til[y,
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! milltary co!lege Cetermified tt?,it it n,?I?liI
to integrate :ne US? of comp~,ters lm I:S :dr-
rfCIJl,JfII. 4 general, .uhcI saw tre ewrqlng ro’~ I-I?
computers in e+ery fa~et of !he dr’ned forc~~s, -~j
co~cerned about :he colleqe’s nc! IUI?;~J’.~:f
preparing officers to use computers II !h~ 3.i’-
tlefield of the future. Therefore, sever~l ‘emb+rs
of the faculty started attending shurt CBT :GIJr\c5,
conferences, and ex~ositlons to !,?arn more. As
-ore of cf.e fdc~lty members ~alnpd ,?xpertl$p IrI :.p

arI?FI Of ~llltary sclcnce, they solo,) roro]n:.!,.! :n,j!
!?ip, II?eted :3 c~t?$ult *1:5 some ,!x?~,rndl ~i,,,:rtj
in !>e ,]rp~ ,Jf’LET bofqre tnpj :c.q~?i..! il;-

nlflcd,7t resources, Consequent’y, ?Q+j h:,.,.,! “,.,
independent institdtlan !0 perform 3 nee(!s l\5w\\.
Ten t.

o

0
0

0
0

@
o

‘+, fr~ser ~orkeci ~I!h ~n arrhftect to gu;l
:oge:ndr the specifications and comp15:e :.ae
;r.:llmlndry ddsi~n plsn. This pldn IICl;CeC -CCC!S
jnc’ jr:lst ’s ske?ches of the brlCge, SdC.i,4j P W ,
Frdspr +dS a licensed enqlneer, he ?ad ●,J -dke cpr-
!iin !rdt his plin reflected his skills and in
S:lll@3 :rtist in the redder, His plan +ds revie.+d

by :he engineering firm internally and Ehen
re~ised. It was then taken to the town council Fsr
,,rp!iminary r,:vlew,v cotnnents were collected, and Ir
-Ijj .dgaln revlsecl. The plan was then made p~blic
:J !he tokn, dnd COMMWtS were received at J :akn
-eetinq. Flndl revisions were then made,

;ht? reeds d$sessment study Ads re~ld,,p,j dnd
lc:~p?ed by th~ college, and the first recommenc!a-
:!]n (to assemble a design and Cleveldlm?nt. t=drr)
WJS implemented. Th!s tea;n consisted of three
;J.~Iple inlti~lly, dn instructional ,:l.siqner. d
rdrd,+3rp #xpert/softwdre developer, an: j S.ib;.?ct
r,+!tpr expert (ratationdl duty), Tmlj !I+dm .,IS
r,:sp~n>!ble far the first phdse of Cle Droj#ck,
,:,,,.?lopm&nt lnd testing u: one CBT cOuri,? ta I“e-
;l!Jcc an ox fsting course for ~hich th~r~ ~as ~n
lns:ructor shortdye .]nd d stable subJe:t ‘Imtter.



Ms. Long then cJI”PilPd :ne ddsign docdment,
which contdined d >rel]minary LBT lesson design .!nd
various flow diagrams, The design a!so .+ds built
wizh d separate know]edye bdse from :.ne user inr@r-
fdce, fdcilitdting mdintendnce. 41tnohqn t?tire 15
no licensing of instructional designers, %. Long
wa$ bou,ld by d moral Conwnitment to produce d Jeslgn
bdsed upon sound inscruLti?ndl principles. T~t’rP-
fore, she made sure that the design uocument
(~flect~d her skills and ethical principles.

Following Ccmp!etion of !t?e document. , she ~dd the
college review the cleslgn document dnd provld~
feedback, During the review she dnd the subject
matter expert performed dn analysls of th?
knowledge bdse and incorporated ClliS ilfor~d! !un

dlOng with the reviewer’s chdnqes in the fiex!
it?ration of the design document. She then tiorL,Jd
with the tIardwdrt?/software expert to bring IUP d

prototype /cry rdpicily (two months) or horro~ed
hdrdware, Rapid prototyplny facili?at?s the !)l,]h-
Ilghting cf ,drsirdble fe~t~res and pinpOln?lflg of

potcntidl problem Jreds a! dn edrlj stige In !~e
prOJeCt. Resedrch has shown :hdt Sy’itI?mS #hlC!l
hdie been rdpldiy prototypcd result in m,~ch lrM#r
mdintendnce costs,q

The initial! prcJtGtypu dds thCn !eSted !Jy :hu
project tedm, revise(:, ind Uemons!rdted to A feii

hifjhly Interested faculty members, This group in-
cluded one of the furmer instructor; of the course,
These faculty members reviewed the prototype and
provided not only subject mdtter corrm?nts but dlso
~omments on the user !nterface, the :mcthds of in-
terdcttvity chosen, the hardwdre configuration ,ind
the instructional strateqy. The sim~l,,t!un ln-
structi~,l~l strd?pqy rt,ccl~ed rjvn r,?viows, -v,ln
from the fo.’ler Instr,,ctor, ds dld f.mI J$P U? ?r,P

borrow~rl vldeudlsc for S1.,?ndrlo ;Ires(!n!ltliln. IJnly
J very f,,w p!rcs ,Jf :EIB Dnr-,),,,,(1v: :1..Idlsr ,,(,re

IJSIW f,Jr the w“ototy;~e, dnd .+ n,. ti j II:I:odlsc Povd[?d

f,:) bl! ~ddt? If lhlS !I’chmll,Joy *05 ,I>lPrt.,?[l, The

1(15! of tne J,!slqn Uf I ~lrf~l]!~on, 45 AlIll J$ the
V1,JIJ’JIII SC, ,4.Js lj,itll~,,,: in Y?IO (fIIj li~n dochmi, nt.

F.]rulty fc!!(lf)dckwds Idl;(.I15smt by tho ;ro;IIct ‘~!~m,
lrlu bdrdwdrc Iu5Pd !,)1.thp ~)ro!{;t~fl~.v.!>f’11/ll}h12(i,

.lnd !nd rolfld’lrd’lon r’!cnmmvndrd -,IS rIJv Ist~d,
~rletlnq !Fp J2P -f j*,]it,Il dn,l ,J~ljld!) Ilcrllisl! of
It+ss t,xpvn~lvu sf.or,),j,),]n til~ kl(lI,01]15(m !h{! bof-
rowcd hdrrJw,lrP wds r,,f~rnotj, rh,t ,!!!sl,)n(!lJCi~l,nt
was rt~visud dnd 5ulm’t0.ml for dppruvdl.

St.rlJctlJcdl Enf~!n,,nr’S C.?IIII ,!: Construc+lon—.. .

o T,?dms of ~orht?rs .+ere dSS?mbl,?d, with the
!t?dm fOremdn oriented cnncernlny ?hc sUp2r-
‘Jisory dpprodch tdken IJy Lhls plrticu!dr
firm.

. Thd qudllty control pl~n ,ias enforced, to
ensure tndt following the project col-pl&-
:Ion the ~mount of mdintendnce required .ias
nlnl.mdl dncl the Cieqree of Sdfety wds ‘ndzi-
mll.

Actual construction was then performed with Joe
Fr~ser tndnaging the various foremen dnd ensuring
fhdt the project mdndgement Chdrt was iept up to
~latp. He kept the town council inforrml regardlnq
progress relative to the announced schedule, hlh~n
r,.source estlmd~es uere found to be inacctir~:c, he
repurted to the town council dnd sought ~c~ice
prior to implementing the change. lie performed
lluality checks following completion of edch t,isk,

Trdinin En inecr’s Step 2: Coursewdre Authoring
XiT&uct?on

The design document wds approved, in.! hdrdw~re
W,IS procured for development and tPstlnq. lht?
lcsign was revi~wed nnce dgdln, with th~ .n?l?r-
SCdnding thdt dny chJnges from here on ,/rJuld
probdbly ?dversely dffect the schedule. s~rd Long
then laid out the jchefiu’e, divided the r~qulred
!dbor dmOng the Stdff, and set milestones for in-
terim demorstrdtions, testing, in-progress reports,
and documentation.

[ncorpordted in this schedul~ wds #ork b,?inq
done in p~rdllel, in particular the prJqr.]mmin:~
work being done dt the $dme time IS the VIIII?OIIISC
production, Since her stdff did ?at c,irr,!n!lf in-
clude script “writtnq dnd vid~?o prJd,lct19n
Pnperti5e, she sought pdrt-time I!mployees for rtIIIsr
tdSkS. Xh,m thesa ~mplc)yees were on budrd, sn(’ b~d
~ceklj todm meeti,lgs Co kc-p in fornwd of tPl*ir ,,ork
dnd tu orimt them concerning her mandg:wnt s?yl I!.
These m~etings primarily ~nsufecl coordination ,Ind
rredtiv~ incerdct.ion ,]monq the t!?dm vtIrr1511r5 dnd

dlso ertdbled Sard t.o write monthly proqrcss ropor?s
t.o the college’s upper mdnaqcment.

As ~drd F,drlexperience in ,~~ucdttondl I~VJ!’JII-
t,ton, sh~ ,)lso wrote IJP fin CVJllJ~tiCIn IJI,lII, lh!s
ul~n includl!d nut only fcjrmatlvp CVJllJd*,iOn, lntOr-
n~l testing dnd I“ilot tl?stinq rjur!nq the pro],lct
but also d sumthst!vv cvaludtion plJfl for tfillLJl-
lI,qP Jt the c,)ncluslon of :he I)roject. Ihl!

fdrMJtivP ,v#JIUdf.iUn t?nSurC(l Lhdt thu ,Pf!~,]r,, ,,,1-,
rl~sponii,~u tu the nt?wls fif IJser$, ,1> tiPll Ir I)o!fil)
bug frre, Tho Iummd$, ve cvaludtion A,15 IJSI?IIf,)r
,l~!cis ion m,llicI,. Br’c,lu5~ the sof:.’dro dr~l~l,)l)f)r
ronct!nt,rdted nn Jcteluprndnt dnd oot I,)sttnq, $t!,I
md~fp h~rsclf rn5ponslblP for },n;lJrlno !h,lf fb
ov,]lu,ltfO~ pl,)n w45 flJllOWPd.

bnr~ tho ronftru,:t ion w,); [,)ml)l,,tl,,l, !III
I)rtdUe WIIS ro.ll!y tu ho III,dicdt,,Ilprior It) II-,,1l)y
vl!hlc,Jl,lrdnd prhf@strtl\n tr~ffic, lh15 WIIS !IIII II I,]
Ildy thdt rpdlly mfide thp project worth ,111 nf tf)ll
hllrl work, qiving t*.!th tp,tm momhmr J fo,!llnri !Jf
porfondl dccompl15hmint, lb!! llnqlnl!~r I ~)llrdill,lt,l,!



the grand opening with the town council and super-
vised the workers in performing last m:ilute cledn
up . Mr. Fraser himself was asked to give the short
dedication speech, along with the mayor, prior to
the dedication. Therefore, he nrote d script ~nd

had it reviewed by his firm, as well ds tne mdjor.

This project was visible statewide, ds the media
had targeted it for attention; and, thus, the en-
gineering firm should attract ne.d business if all

went well.

Trdininq Engineer’s Step 3: Demonstrd!ion—

Gnce the courseware was built and test?!j in-
ternally and with a f?w target ust?rs, it Aas I-IC~JY
for full-scale demonstration to tbe collegIz
faculty. This project was the first CBT prc:ec!,
setting the tone for the rest of the CBT fl~velol3-
ment effort for the college. Therefore, this
d?monstrdtion was crltlcal. [t wds )1s0 cric:clil
to the j~b security of the jJrOJCCt t~dm, The cour -

Seware had to work; the bri?flrg assLJc Ii!~?c ~lbn
the coursewdre hdd to be pO]lShe(l. Me en:lrc !~jm
has Involved in preparations: the instr~ctianJl
designer wittI writing the briefing and scrl~rl~q .]
demonstration t7at revealed the strongest spll!tg
points of the coursekdre, the lIdrdWdre/sOfC’nJrd PX-
pert with debugging and prepdrlng th~
d@mOnStrdtlun, and the subject ‘mt?,?r expert wi!h
dssurtntj that the content of the briefing xds ap-
propriate to the tdrget audience dnd .+lth Sf?ttlcg
tip the briefirg,

Str,Jctural Enyin.?er ’s Step 4: ~alntonance

The maintenance of co,JrsPwarn is brcomlng d
hot i$$uc In the CEr flolilo ,]nd the !nstructiondl
df+stgner was, therctor~, aware IJf f.ho need to
pruvid~ e mdlnt~ndnce pldn dlong with the ftnAl
project report, The ,!,!mr)nstrdtion tids succetstul,
,+nd she would bp ,Jbl~ !O keep her position dlong

with tOe rest of thp !~dm. They would be dvaildblP
to p:rform mdintendnce, blJt they halve mov~d On !0
dnother dcveiopmpnt pro]ect ,!nrl will not hdv? !IMP
.+]lOcdted for maintprdnca, Consersuuntlv, hcr m~ln-
tendnce plan required the coi ieqt? !.0 ,!PvOtl! )
suIIJ1!ct mdtter expert , who is computer llfI?rd!P hut
not d programmer, to pr!rform the rn,ltnf.t!nfincc.
Because of anttcipdtion of malnt~n~nc~d~mands It
the IJ@Stgn stdg@, the Courst!wdre was bulit t’)
facilitate rapid upddtfnq of the hnowt,wt(~~ iI!’51?.

This kind af malntendnce i! th? mo!~. r,~J,nmun tyI)o,
and the subj?ct mdtter export it $ery c,!lhsble of
performing tile task, lh~ mtslnt~nance I)l]n aiko ln-
Clllded recommenddttons for Softwarr! ;@vislun or
d~tmqging. [n this cdse, the Oriqtndl dI!slqfI !,ndm
would be Cdlted upon,

SiJklMARV

[n reviewing Table 1, one can quickly observe
+OX similar structural and trdining engineering are

in practice. Although the title of the major steps
may differ Softrewhd?, the subtasks dre ver,’ similar
in function throughout. This fdCt highlights the
use of ~pplying an engineering approdch to the
detielJpment of ccmputer-based training,

In Mdttion to comparing trainin9 and struc-
:drdl engineering, one cdn Step bdck and examine it
In light of oth~- approaches. The key to such a
comparison is defining the scope of training en-
gineering. Trdining @nglneering 1S not a new in-
stru~tion~l design model or a new project
-~nagvment methodology, but rather it is a com-
p,-ehensive, hiqh-lavel model for integration of new
?+chnologles. [t is responsive to the new, ddded
vdrlables with which the instructional designer nod
$1S co dedl.

Nevertheless, trdining engtneerinq is dlso d
phliosophy, [t is d pro-active approach to problem
!.J!ving Lhdt requires working within acceptable
risk.$ while striiing fOr CfedtiVlty. It me3ns
7Jsing available tools in ne’w days dnd recognizes
:t,dt ,.ihile one stri,,?s for perfection, It is not
required for success. It stimulates Jn urgency to
produce tdnqible prcducts that can be Cxdmined dnd
revised, Anrl, finJlly, it clearly recognizes the
responsibility of the engineer to produce sound dnd
enduring Droducts. Table 1[ summdrizs?s t!IPsI?
pcints ds five principles to be foi lowed,

t’lYE PR

BP s~nslt
portdnt!
Use tools
prumtsP o
Accept dn
tolerances, tis 3 qood sclution.
Prototype and iterdte,
R$:membcr yojJr responsibility for sound construc-
tion.
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